Hypoxia inducible factor (HIF)-1α-mediated gene activation in the renal medulla in response to high salt in-21 take plays an important role in the control of salt sensitivity of blood pressure. High salt-induced activation of 22 HIF-1α in the renal medulla is blunted in Dahl S rats. The present study determined whether the impairment 23 of the renal medullary HIF-1α pathway was responsible for salt sensitive hypertension in Dahl S rats. Renal 24 medullary HIF-1α levels were induced by either transfection of HIF-1α expression plasmid or chronic infu-25 sion of CoCl 2 into the renal medulla, which was accompanied by increased expressions of anti-26 hypertensive genes, cyclooxygenase-2 and heme oxygenase-1. Overexpression of HIF-1α transgenes in the 27 renal medulla enhanced the pressure natriuresis, promoted the sodium excretion and reduced sodium reten-28 tion after salt overload. As a result, hypertension induced by 2-week high salt was significantly attenuated in 29 rats treated with HIF-1α plasmid or CoCl 2 . These results suggest that an abnormal HIF-1α in the renal medul-30 la may represent a novel mechanism mediating salt-sensitive hypertension in Dahl S rats and that induction 31 of HIF-1α levels in the renal medulla could be a therapeutic approach for the treatment of salt-sensitive 32 hypertension. HIF-1α and some of its target genes, such as nitric oxide synthase 53 (NOS), cyclooxygenase-2 (COX-2) and hemeoxygenase-1 (HO-1), are 54 highly expressed in the renal medulla [6, 10, [12] [13] [14] [15] . These HIF-1α tar-55 get genes in the renal medulla are up-regulated in response to high 56 salt intake [6, [13] [14] [15] [16] . The products of these genes play critical roles 57 in regulating renal medullary blood flow and tubular activity, and 58 thereby maintaining the constancy of body fluid volume and arterial 59 blood pressure [6, 10, 13, 14, [17] [18][19]. Interestingly, inhibition of these 60 genes and/or the enzymes encoded by these genes within the renal 61 medulla reduces sodium excretion and increases salt sensitivity of ar-62 terial blood pressure [6, 10, 13, 14, [17] [18][19]. We previously showed that 63 high salt intake increased HIF-1α levels in the renal medulla [11], 64 and that inhibition of HIF-1α blocked the activation of its target 65 genes in the renal medulla in response to high salt intake and pro-66 moted sodium retention, consequently producing salt-sensitive hy- 
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Introduction
39
Salt-sensitive hypertension accounts for 50% of hypertensive pop-40 ulation [1, 2] . Importantly, the salt sensitivity of blood pressure is 41 closely associated with a much greater propensity to develop organ 42 injuries in hypertension [2] [3] [4] . Mechanism for salt-sensitive hyper- 43 tension is not fully understood. It is well documented that renal med- 44 ullary function play an important role in the regulation of renal 45 sodium excretion and arterial blood pressure, and that dysfunction 46 in the renal medulla is involved in salt-sensitive hypertension [5] [6] [7] [8] [9] [10] . We have recently demonstrated that the transcription factor 48 hypoxia inducible factor (HIF)-1α-mediated gene activation in the 49 renal medulla is an important adaptive mechanism in response to 50 high salt intake, which leads to inductions of various protective fac-51 tors in the renal medulla and promotes extra sodium excretion [11] . 52 HIF-1α and some of its target genes, such as nitric oxide synthase 53 (NOS), cyclooxygenase-2 (COX-2) and hemeoxygenase-1 (HO-1), are 54 highly expressed in the renal medulla [6, 10, [12] [13] [14] [15] . These HIF-1α tar- 55 get genes in the renal medulla are up-regulated in response to high 56 salt intake [6, [13] [14] [15] [16] . The products of these genes play critical roles 57 in regulating renal medullary blood flow and tubular activity, and 58 thereby maintaining the constancy of body fluid volume and arterial 59 blood pressure [6, 10, 13, 14, [17] [18] [19] . Interestingly, inhibition of these 60 genes and/or the enzymes encoded by these genes within the renal 61 medulla reduces sodium excretion and increases salt sensitivity of ar-62 terial blood pressure [6, 10, 13, 14, [17] [18] [19] . We previously showed that 63 high salt intake increased HIF-1α levels in the renal medulla [11] , 64 and that inhibition of HIF-1α blocked the activation of its target 65 genes in the renal medulla in response to high salt intake and pro-66 moted sodium retention, consequently producing salt-sensitive hy-67 pertension [11] . This previous study was carried out in Dahl salt sensitive hypertensive rat is a widely used genetic model 75 of human salt-sensitive hypertension that exhibits many phenotypic 76 characteristics in common with human hypertension [3, [20] [21] [22] [23] .
77
Renal medullary dysfunction is one of the major mechanisms for 78 this rat strain to develop hypertension [7] [8] [9] [10] . Most interestingly, 79 the above protective genes regulated by HIF-1α has been shown to 80 be impaired this animal model and deficiencies of these HIF-1α target 81 genes in the renal medulla are considered to be responsible for the 82 development of hypertension in Dahl S rats [9, 10, [24] [25] [26] [27] . We recently
83
showed that upregulation of HIF-1α levels in response to high salt in-84 take was blunted in the renal medulla in Dahl S rats [28] . We
therefore hypothesized the abnormal responses of the above protec- treated with HIF-1α plasmids or CoCl 2 after high salt diet (Fig. 1) .
210
The mRNA levels of two important HIF-1α target genes, HO-1 and 211 COX2, in the renal medulla were shown in Fig. 2 with the responses of 3-4 fold increases in normal rats [11] . Treat- Acute sodium loading increased urine volume (U·V) and urinary 234 sodium excretion (U Na ·V). These increases in U·V and U Na ·V were 235 considerably enhanced in rats treated with HIF-1α plasmids com-236 pared with control (Fig. 4) . (Fig. 5) . (Fig. 6) . 
Discussion
257
The present study demonstrated that induction of HIF-1α- 
